Introduction
Before health insurance was established in early 1900s, Americans primarily paid for drugs out-of-pocket. In the 1920s the first form of US health insurance as we know it began at Baylor Hospital in Texas as a means to maintain the hospital's facilities and help to assure payment for services rendered [1] . During the Industrial Age (late 1930s to early 1940s), Kaiser began a formalized employer-based healthcare plan in California focused on highly integrated hospital and preventative medical care [2] . By the mid1940s, over 40% of the US population had some form of insurance to cover hospital expenses [3] .
The rise of employer-sponsored, commercial insurance in the mid-late 1990s was largely unplanned [4] . During World War II, the National Labor Union froze wage increases, and thus employers began providing group health benefits as a means of an incentive for work with stagnant pay [5, 6] . Today, employer-sponsored insurance is the primary form of drug coverage for working-age adults, with 49% of Americans covered through employer-sponsored plans [7] .
In an effort to provide health insurance to the most vulnerable populations (namely children and the elderly), the US Government enacted the Social Security Amendments of 1965, establishing Medicare insurance (for the elderly) and Medicaid entitlement (for economically disadvantaged women and children and individuals with disabilities). Medicaid is operated at the state level and funded by both state and federal funds. Medicaid covers inpatient and outpatient drugs that are deemed of 'medical necessity. ' Medicare, in contrast, is a federally coordinated insurance program. Medicare is comprised of four parts: Medicare Parts A, B, C, and D.
Medicare Part A covers inpatient stays inclusive of drugs, and Medicare Part B provides coverage for some outpatient services and certain physician-administered drugs [8] . Medicare Part C, namely Medicare Advantage, is an alternative managed care option to Parts A and B that covers inpatient and outpatient services and drug benefits. Medicare Part D was established in 2003 under the Medicare Modernization Act (MMA), providing outpatient drug benefits to beneficiaries. Part D plans are also referred to as Prescription Drug Plans or PDPs because they represent standalone drug plans which beneficiaries can purchase in addition to Parts A and B. Prior to the MMA, many older adults paid for outpatient drugs out-of-pocket. In 2010, an estimated 13% of Americans reported having ''unmet prescription drug needs'' due to cost concerns [9] .
Since passage of the Affordable Care Act (ACA) (2010), US healthcare stakeholders are increasingly being held accountable for demonstration of value of services and drug products administered to patients. Pharmacoeconomic evaluations offer one method of demonstrating a drug's value. Drug cost values are important factors in pharmacoeconomic evaluations. However, publicly available resources detailing US drug costs often do not reflect the most current types of drug costs relevant to each stakeholder, and sources of actual drug cost values are disparate and scarce in the literature. Furthermore, evidence has demonstrated that there are discrepancies between listed drug prices and actual drug costs [10, 11] .
The aim of this paper was to review US drug costs (post-ACA) to Medicaid, Medicare, and commercial payors. This information is an important underpinning to understanding relevant drug costs in the USA and application to pharmacoeconomic analyses.
Methods

Literature Review
We conducted a literature review from traditional (PubMed) and non-traditional (governmental agencies, news outlets, Academy of Managed Care Pharmacy [AMCP] website, and Google Scholar) sources. Articles were limited to ''2010-2016'' publication years and ''English'' language. Articles were also limited to those that described drug acquisition, reimbursement costs, or rebates/discounting for Medicare, Medicaid, and commercial payors. Drugs evaluated were limited to outpatient prescription drugs.
Search Strategy
MEDLINE was searched with the following terms in combinations or single search strategies: ''drug costs,'' ''reimbursement,'' ''Medicare,'' ''Medicaid,'' ''commercial.'' The Department of Health and Human Services (HHS) and Centers for Medicare and Medicaid Services (CMS) websites were searched for articles, statements, and announcements focused on reimbursements for prescription drugs paid by Medicare and Medicaid. The HHS and CMS websites were searched using the terms ''drug costs,'' ''Medicare Part B drugs,'' ''outpatient drugs,'' ''reimbursement,'' and ''Medicaid drug reimbursement.'' The AMCP website was searched using the terms ''cost of drugs'', ''guidelines for payment'', and ''reimbursement.'' Google Scholar was searched using the key terms ''historical drug costs in the US'' and ''health insurance.'' We used the snowball technique to identify additional articles that were relevant but not yet found in other sources.
Articles that met the inclusion criteria were subject to be included in the review. The results from the literature search were used to better inform the results that follow.
Drug Cost Focus Group
A focus group (the Drug Cost Focus Group [DCFG]) was convened to supplement the literature review. The DCFG explored the perceptions and knowledge of current drug costs, including, but not limited to, acquisition, reimbursements, rebates, discounts, and value-based contracts. The DCFG was composed of seven health economics researchers working in various practice roles: two academicians, two health economic consultants, one managed care professional, and two post-doctoral fellows. Discussions were focused on elucidating market complexities and achieving agreement between the literature and the DCFG understanding.
The DCFG was convened using a virtual meeting platform. The first author played the role of the moderator and transcribed the notes from the discussion. DCFG members were encouraged to ask questions, talk to one another, and exchange narratives on each other's experiences and points of view. After the initial focus group, the dialogue was continued through electronic communications. The DCFG focused on (1) the processes of drug acquisition, administration, reimbursement, and rebates in the outpatient setting; (2) relevant US drug cost terminology; and (3) emerging issues affecting US drug costs. DCFG participants reviewed and agreed to the information presented in this review. Tables 1 and 2 include drug cost terms according to the relevant US payor (Medicaid, Medicare, and commercial).
Results
US Drug Costs
Terminology mainly pertains to drug acquisition and drug reimbursement costs, which are further discussed in Sects. 3.1.1 and 3.1.2.
Acquisition Cost
Acquisition cost refers to the cost that distributors, wholesalers, health systems, and pharmacies pay to purchase a drug from a manufacturer or distributor. Payors rely on acquisition costs to serve as benchmarks for reimbursement.
Typically, wholesalers purchase drugs from manufacturers, and pharmacies purchase drugs from wholesalers at the wholesale acquisition cost (WAC) (see Table 1 ) [10] . In short, the WAC represents the list price for retail pharmacies to acquire a specific drug product from a wholesaler. Counterpart to the WAC listed price is the average wholesale price (AWP). AWP is analogous to a listed drug retail price. Both AWP and WAC estimates are listed prices and do not account for rebates, discounts, and other reductions [10, 11] . In short, both AWP and WAC are market-based prices exclusive of rebates and other nonretail incentive payments through manufacturers. Despite its flaws, AWPs were widely used for decades as the basis of pharmacy reimbursement [12] .
In the early 2000s, a nationwide class-action lawsuit was brought forth by the Prescription Access Litigation (PAL) Project against First Databank and the drug wholesaler McKesson Corp. [13] . PAL alleged that First Databank worked with McKesson Corp. to increase the list prices of drugs, which increased pharmacies' and wholesalers' profit margins. Since litigation, two prominent publishers of AWP, First DataBank and Medi-SPAN, have ceased publication of AWP list prices [12] [13] [14] . Federally, the AWP came under scrutiny due to concern that AWP-based [17] Entities are eligible to receive significant discounts on certain drugs administered in the outpatient setting NA AMP average manufacturer price, NA not applicable, WAC wholesale acquisition cost a AMP may also be considered a reimbursement drug cost reimbursement resulted in Medicaid overpayment for pharmaceuticals [10] . Current use of AWP in pharmaceutical reimbursement among Medicare, Medicaid, and commercial insurers is unclear in the literature.
Average manufacturer price (AMP) is the average price paid to manufacturers for a pharmaceutical [15] . CMS requires that manufacturers submit quarterly AMP reports in order to sell outpatient drugs to Medicaid beneficiaries. AMP is used as the basis for manufacturer rebates in the Medicaid Drug Rebate program and reimbursement for certain generic drugs (with ACA-Federal Upper Limit [ACA-FUL] calculated). The ACA amended the Social Security Act, redefining the AMP as ''the average price paid to the manufacturer for the drug in the United States by wholesalers for drug distribution to retail community pharmacies and retail community pharmacies that purchase drugs directly from the manufacturer,'' [16] (p. 5172).
Non-profit, eligible entities can receive significant discounts from manufacturers on select drugs through the 340-B Drug Program [17] . Eligible entities include organizations and health systems, such as Federally Qualified Health Centers, Ryan White HIV/AIDS Program grantees, and disproportionate-share hospitals and clinics. 340-B pricing applies only to consumers who have a clinical care relationship with the participating entity (e.g., clinic or hospital), other than simply the receipt of drugs (HIV drugs are an exception). The 340-B program encompasses outpatient drugs, such as prescription drugs, insulin products, biologics (excluding vaccines), and over-the-counter drugs written as a prescription [18] . Purchasing drugs at 340-B prices from manufacturers can be advantageous to health systems because pharmaceutical reimbursement is independent of the lower acquisition cost [19] , thus increasing the spread or margin between acquisition cost and reimbursement.
Drug Reimbursement
Reimbursement refers to payments that are retrospectively paid by insurers to a pharmacy, physician, or health system administering or distributing covered pharmaceuticals to consumers. Reimbursement to pharmacies is based on a pricing benchmark and a dispensing fee. Entities responsible for reimbursement include, but are not limited to, pharmacy benefit managers, commercial health insurers (with selfmanaged pharmacy benefits), Medicaid, and Medicare.
Reimbursement for outpatient drugs differs across insurers. Medicaid reimbursements for branded and generic products (without a federal upper limit calculated) are based on an actual acquisition cost (AAC) ( [20] ; see Supplementation Material Table 1 ). However, states are not mandated to employ a specific methodology to establish their AAC reimbursement [16] . Hence, states maintain flexibility in [8, 23] . Reimbursement for these drugs is based on the average sales price (ASP). In general, the ASP for each individual National Drug Code (NDC) is calculated by the respective manufacturer and submitted to the CMS within 30 days of the close of each quarter [24] . Medicare reimbursement for Part B drugs is 106% of the ASP (106% 9 ASP); however, there are exceptions to this general repayment methodology [25] .
Maximum allowable cost (MAC) represents the highest cost that a payor will pay for a drug. MAC prices are used as a cost-containment strategy by many commercial plans as the basis of reimbursement for generic and multi-source branded drugs [26] .
Reimbursement methodologies of commercially run plans, such as Medicare Advantage, Medicare Part D, and employer-sponsored health plans, are proprietary and not clear in the literature.
Affordable Care Act Reform of Medicaid Drug Rebates
Manufacturers that desire Medicaid patients to utilize their drugs in an outpatient setting are required to participate in the Medicaid Drug Rebate Program [28] . After an outpatient prescription is dispensed to a Medicaid consumer, the participating manufacturer must submit a rebate to the state that (by federal law) is the purchaser for the individual product. These rebates are paid to states on a quarterly basis and shared by states and the Federal Government. The ACA altered the Medicaid Drug Rebate Program and established new rebate rates for select outpatient drugs, including, but not limited to, single source and innovator multiple source drugs, clotting factors, non-innovator multiple source drugs, and multiple source drugs (see Table 3 ) [16] . The ACA also established that manufacturers apply rebates for Medicaid consumers enrolled in a managed care organization.
Value-Based Drug Contracts and Payment Models
As a means to help control cost, public and commercial payers are shifting to value-based contracting or valuebased pricing arrangements for pharmaceuticals. According to the Pharmacy Benefit Management Institute's 2016 Trends in Specialty Drug Benefits report, 82% of employers expressed interest in value-based pricing models [29] . These pricing solutions are intended to measure and reward value as opposed to rewarding mere volume of pharmaceutical drug spend [30] . One of the earliest examples of drug value-based contracts in the USA was for the Proscar Ò (Merck, 1994) for the treatment of benign prostatic hyperplasia [31] . Merck offered to refund the drug cost if patients failed therapy within 2 years and needed surgery or if symptoms progressed within 6 months of being adherent to treatment. Among public insurers, the development and implementation of value-based payment models have been spearheaded by the Center for Medicare and Medicaid Innovation (CMMI), which was established under Section 3021 of the ACA [34] . The CMMI is charged with furthering innovative payment and delivery models that decrease overall costs to publicly funded programs while sustaining or increasing the quality of care to Medicare, Medicaid, and Children's Health Insurance Program (CHIP) beneficiaries [35] . A number of CMMI programs focus on transforming payments in the inpatient setting (e.g., Maryland All-Payer Model [36] , acute care bundled payments, and readmission reductions) [35] ; however, there are programs focused on payment reform in the outpatient setting. The CMS has proposed a rule to test a new value-based purchasing method for Medicare Part B drugs [37] . Currently, Medicare pays administering physicians 106% of ASP for Medicare Part B drugs; however, there are concerns that this ASP-based reimbursement approach promotes increased use of higherpriced Medicare Part B drugs because higher-priced drugs have higher reimbursement [38] . In Phase 1, the CMS has proposed to test whether altering the payment model to 102.5% of ASP plus a flat fee (US$16.80 per day) will drive greater value and quality of care delivered. The CMS has proposed to incorporate value-based purchasing strategies to reward positive patient outcomes. In Phase 2, value-based purchasing strategies will be tested, including discounting or elimination of patient cost sharing, utilization of evidence-based clinical decision support tools, indications-based pricing, reference pricing, and risksharing agreements. Phase 2 is planned to begin no sooner than 1 January 2017.
Emerging Issues
Consumer Out-of-Pocket Costs
Prior to the ACA, 129 million Americans had limited to no health insurance due to pre-existing conditions [39] . Through enactment of the ACA, approximately 20 million Americans have gained health insurance through state expansions of Medicaid, entitlement programs, purchase of individual insurance on the Health Insurance Exchange, and other coverage provisions [40] . Before the ACA, lack of coverage left millions of Americans at risk for high outof-pocket payments and medical debt. The ACA has aimed to decrease consumers' risks for medical debt and out-ofpocket costs through greater regulations and creation of Health Insurance Exchanges, where consumers may purchase a plan of their choice and apply for subsidies.
Despite some positive impacts of the ACA to consumers, evidence suggests that some patients may accrue high pharmaceutical out-of-pocket costs [41] . The Kaiser Family Foundation reported that approximately 50% of employees with three or more cost-sharing tiers face coinsurance for fourth-tier drugs [7] . Drugs included in fourth tiers are often oral therapies used to treat specialty conditions such as HIV/AIDS, rheumatoid arthritis, pulmonary fibrosis, and psoriasis, or lifestyle drugs. The structures of formulary drug plans differ across insurers; however, in general, higher-tier drugs are associated with a higher cost share [7] .
Cost sharing is implemented in drug plans to direct patients towards utilization of clinically valuable products and to offset premiums [7, 29, 42] . However, evidence suggests that increased cost sharing is associated with worsening adherence [42] . Among 341 employers, 57% cited the use of a separate tier for specialty pharmaceuticals [29] (an increase from 23% in the year 2011). Recently, several states, including Delaware, Louisiana, Maine, Maryland, Montana, New York, and Vermont, have limited the consumer cost share on specialty drugs for patients in private plans [43] . Evidence suggests that some patients may be at risk for high out-of-pocket expenses for select pharmaceuticals [43, 44] .
Drug Shortages
Drug shortages represent another consideration relevant to pricing and reimbursement because shorted drugs come at a higher price. Drug shortages are defined as ''a supply issue that affects how the pharmacy prepares or dispenses a drug product or influences consumer care when prescribers must use an alternative agent'' [45] . Drug shortages can be caused by factors in the supply chain including, but not limited to, raw material unavailability, delayed manufacturing, increased regulatory requirements, and voluntary recalls. The implications of drug shortages on pharmacies are beyond financial as there are potential injuries that may occur because of delays in receipt of drug therapy. In 2015, 142 new drug shortages were reported [46] . The rationale behind the drug shortages was wide ranging, from unknown causes (57%) to regulatory reasons (3%).
Distributors may mitigate a potential drug shortage by stockpiling or purchasing large quantities of the drug [45] . Financially, drug shortages increase the acquisition costs of the limited-supply drugs. Pricing gouging by secondary distributors (of drugs on shortage or those anticipated to be on shortage) represent another financial constraint for health systems with limited resources. Pricing gouging of 'shortage drugs' occurs when secondary distributors purchase large quantities of the drug and then aggressively raise prices. The purchase of shortage drugs from secondary distributors is discouraged by the Pharmaceutical Research and Manufacturers of America (PhRMA) due to potential inappropriate mishandling of products, and thus potential concerns for consumer safety [47] . 
Price Gouging
The practice of manufacturers aggressively increasing drug costs, commonly referred to as 'price gouging,' is an issue of growing concern within the context of drug cost. In 2015, the CEO of Turing Pharmaceuticals was accused of inappropriately raising the cost of pyrimethamine after becoming the sole manufacture of the anti-parasitic therapy [48] . The overnight price change of the therapy from US$13.50 to US$750 per tablet resulted in an uproar from politicians, state agencies, and healthcare workers over the drug's price. Rodelis Therapeutics acquired the rights to manufacture cycloserine, a drug used to treat multidrug-resistant tuberculosis in 2015 [49] . Soon after cycloserine was acquired, the price increased from US$500 per 30 pills to US$10,800. The Purdue Research Foundation quickly reacquired the rights to manufacture the drug and reversed most of the price hike, i.e. Purdue Research Foundation priced cycloserine at US$1,050 per 30 pills significantly less than Rodelis Therapeutics; however, the price was double the original price.
While Turing Pharmaceuticals received public backlash over the price hike of pyrimethamine [50] , it is not illegal to aggressively raise prices in the US marketplace. In the absence of changed government regulation and/or middleman disruption in commercial business drug-related contracting practices, these events may continue to occur.
Discussion
The complexity of the drug costs for insurers is mirrored by the complex, evolving nature of healthcare delivery and payment in the USA. The aim of this paper was to review US drug costs post-ACA enactment to better understand the routes through which drugs are acquired and reimbursed among primary insurers. A thorough understanding of drug costs relevant to payors is important to decision makers proving or evaluating the value of products and to the development of pharmacoeconomic evaluations with relevant drug costs inputs. Given the ACA's impact on the healthcare industry, including the increased focus on value, we believed that articles published after 2010 would not only reveal new drug costs, but also provide evidence that drug repayment structures are complex.
Some states have shifted to AAC-based and ACA-FUL reimbursement for select brand and generic outpatient drugs, respectively. The shift to AAC-based reimbursement is critical because AAC estimates are based on actual sales data, unlike the former AWP-based payment methodology which listed drug prices not based on actual sales. AACbased reimbursement should drive down unnecessary drug costs for Medicaid states.
Since the ACA, the CMMI was created; it is charged with testing new models of value-based reimbursement for Medicare, Medicaid, and CHIP beneficiaries. Specific to outpatient pharmaceuticals, the CMMI has proposed new methods of reimbursement for drugs covered by Medicare Part B. The new payment model is aimed at altering physician prescribing toward the most effective drugs and rewarding positive outcomes. Among commercial insurers, there are few examples (in the literature) of value-based contracting specific to prescription drugs. Insurers, pharmacy benefit managers, and manufacturers are not required to release proprietary contract details; therefore, the actual prevalence of value-based contracting for pharmaceuticals is unknown. In the USA, value-based reimbursement and contracting are disrupting the historical fee-for-service reimbursement environment. The future use of value-based reimbursement for drugs remains to be seen.
Despite the ACA's assurance of increasing health insurance for millions of Americans, evidence suggests that some patients may be at risk of high out-of-pocket costs for specialty drugs. Due to the single-and multiple-year variability in drug benefit plans, it is not possible to evaluate the financial impact of the ACA legislation on all consumers. Further studies on patients with similar pharmaceutical coverage are needed to model consumer costs within the same insurance or entitlement categories.
The International Society for Pharmacoeconomics and Outcomes Research Drug Cost Task Force recommends that the choice of drug costs for pharmacoeconomic evaluations be relevant to the study perspective [51] [52] [53] [54] [55] . However, the lack of publicly available sources on actual drug costs relevant to each stakeholder (consumers, insurers, caregivers, etc.) presents a challenge to those who desire to incorporate actual drug costs. Currently, due to the proprietary nature of rebates and discounting in the private sector, analyses from a commercial plan's perspective (without access to claims data) will be limited as drug costs may not be relevant to the specific payor.
Limitations
The description of US drug costs in this review is largely representative of changes to reimbursement in the public market. Due to the proprietary nature of commercial agreements between distributors, health plans, pharmacy benefit managers, and other drug benefit plan administrators, evidence and cost transparency around private drug costs is limited. We offer a limited review of the available drug cost terms and emerging issues known to date in the pharmaceutical market.
Conclusion
Our review provides an overview of US drug costs (post-ACA). We aimed to provide current drug costs relevant to Medicare, Medicaid, and commercial insurers as this information is an important underpinning to application in pharmacoeconomics. Current gaps in evidence regarding commercial drug costs (post-ACA) present barriers to the applications of relevant drug costs to pharmacoeconomic analyses.
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